extending into the pterygomaxillary space, but not necessarily going on to abscess formation. The lymphatic gland located in that space receives drainage from the back of the nose and the throat, and that is the gland that is supposed to be affected by drainage from the lymphatics at any space around this region, aside from the gravity method which Dr. Strauss mentioned in his paper. Infection can reach this space from all sides, even from a 'vertebral abscess of the tuberculous type, and from an abscess of the parotid gland.
In handling a case of this type, Dr. Stein thought it was recognized that the abscess can be reached by the method referred to by Dr. Dean in opening retropharyngeal abscesses from the outside of the neck. An incision along the anterior border of the sternocleidomastoid muscle and blunt dissection will reach the region and evacuate the abscess. The possibility of involvement of the jugular vein from this region should be remembered. Dr. Stein recalled a patient of Dr. Barck's, of St. Louis, whose case he reported in connection with a series of complicated mastoid cases. It was an ordinary case of chronic otorrhea in which the usual operation was performed and a lot of tissues removed from the mastoid and antrum. There was extension to the sigmoid portion of the sinus. A few days later, because of change in symptoms, he exposed the sigmoid sinus and removed a clot. Following this blood flowed from above but not from below, so he stopped and packed the wound. The patient became septic and they ligated the jugular vein, but found fluid blood in it. The symptoms gradually progressed, with fatal termination. At necropsy a large abscess was found in the pterygomaxillary fossa and a suppurating sinus was traced from that region up through the emissary vein to the sigmoid sinus.
DR. JOSEPH C. BECK said he did not know this was such a rare condition. He had presented two cases, one of which had been diagnosed as Pott's disease, but abscess was found in the pterygomaxillary fossa when operation was performed. One of the most striking cases of the kind that he had seen was seen in consultation with Dr. Mundt. In that case Dr. Mundt had incised what he considered a peritonsillar abscess behind the posterior pillar. This procedure failed to relieve the severe pain and limitation of motion of the upper jaw. The patient died. A complete necropsy was not permitted but sufficient evidence was shown to demonstrate that the abscess extended over the eustachian tube and into the pterygomaxillary area, where it had ruptured.
The whole subject was worked up well and brought out by the late Dr. Holmes of Boston, who showed the various routes through which infection can travel in this area. The late Dr. John B. Murphy also brought out some work on ankylosis of the lower jaw known to be due to infection in the pterygomaxillary fossa which was neglected and allowed to remain for a long time. If the infection occurs in children and is neglected it interferes with development of the jaw, and if it is bilateral the jaws are small and receding.
Dr. Beck complimented Dr. Strauss on his interesting and instructive presentation.
DR. SAMUEL SALINGER, referring to the point brought out by Dr. Stein regarding swelling and fluctuation, said that he had a case similar to that reported by Dr. Strauss in which, however, the symptoms did not appear until two weeks after the mastoid operation. The patient complained of sore throat, and examination revealed a slight swelling which he thought was a peritonsillitis. Later there was spontaneous rupture, which proved that it does not necessarily follow that an abscess must open into the pharynx early.
DR. JOHN A. CAVANAUGH believed this condition could be best explained by anatomic defects occurring in the development of the gasserian fissure. Gruber has stated that in cases where the crista tympanica and tegmen tympani fail to unite, the tympanic cavity affords communication by this fissure with the pterygomaxillary fossa.
DR. N ORVAL H. PIERCE said that in examining the anatomy' of this part, one could readily believe that pus originating in this region or above it could take almost any course, posteriorly, anteriorly, downward. Given a perforation of the zygomatic cell or, better, squamal cell, the course of the pus will be determined by its relationship to the deep fascia at the base of the skull, which will direct it downward and forward, inward or outward. The symptoms in each type will be alto-gether different. If it is inward, there will be swelling beneath the anterior pillar; if outward, there will no swelling in the pharynx but swelling externally. It seemed to Dr. Pierce that the best explanation of these cases was to be found in the presence of squamal cells, and he thought not enough was heard of these cells. Some of them are capable of enormous development. One may explore as much as he thinks justifiable but the patient may fail to improve, and have continuance of pain and fever. He had never seen a perforation in the zygomatic fossa proper, but had seen a number of perforations of the squama and two cases of perforation of tubal cells, with pointing in the pharynx.
DR. JEROME STRAUSS, in closing, expressed his appreciation of the discussion, and said the case was considered only as a complication of actute otitis media and mastoiditis. There was a note of conservatism in the report, owing to the fact that the case occurred in a private pateint and close friend, and it was felt from day to day that it would be safe to wait another twenty-four hours before introducing radical methods. After ten days it was evident that pus was present and that the abscess would point laterally. There was no tenderness and no obstruction to nasal breathing, such as would be found with an abscess of the superior pharyngeal wall. Dr. Strauss thought a secondary infection from the sigmoid sinus could probably be ruled out, as there were no general symptoms to indicate a phlebitis. It was impossible to find the opening through which the pus burrowed into the mastoid wound in the premature rupture of the abscess. bones can be set in vibration. It is known that they can be set in vibration by direct application of a sounding body-e. g., a tuning fork. It is conceivable that vibrations of a sounding body not in direct contact with the skull can be conveyed by air to the skull and so set up cranial vibrations which ultimately reach the ear. Therefore, two varieties of cranial vibrations are possible: (1) by direct application to the skull of a sounding body; (2) by air conduction from a sounding body not in direct contact with the skull. These are obviously distinct. They ought to be but are not always differentiated. There is ample evidence that vibrations from a sounding body directly applied to the cranium can pass. through the cranial bones to the cochlea, but Dr. Wilson doubted if sound vibrations of even considerable intensity impinging on the skull are perceived by the ear. He has failed to convince himself that sounds of ordinary intensity conveyed to one ear by a tube or a telephone are transmitted to the other ear by bone conduction. This is a problem which is frequently met in using the audiometer. If one is testing an ear which has been found by the ordinary clinical tests to be totally deaf while the other ear has good perception, it not infrequently happens that with the telephone receiver applied to the deaf ear, on increasing the intensity the patient appears to hear and locate the sound in the deaf ear, but the intensity is very .much increased. He did not know how much perception there was, but believed there was no physical evidence that sounds of ordinary intensity can be heard by bone conduction through a tube or telephone receiver.
It has been stated that air vibrations carried to the ear by a tube may be heard by an' observer through a stethoscope applied to the skull, the sound vibrations supposedly being transmitted by cranial conduction through the stethoscope to the observer's ears. There were several difficulties about this that he thought were not easily explained. If this is bone conduction it is very much less than the sound vibrations conveyed to the stethoscope with a truning fork held between the teeth. The closer the stethoscope is applied to the skull in the case of the tube the less distinct is the sound, while with the fork between the teeth it is the more distinct. There has as yet been· no satisfactory explanation of an otologic test whose diagnostic value is recognized, the increased bone con-duction when the stapes is fixed, and the entire subject is very intricate. Dr. Wilson thought it well to be critical before relying on new tests. At present the old tests are still the most reliable and in the majority of instances will carry one safely through.
DR. J. HOLINGER agreed with Dr. Sonnenschein and Dr.
Wilson in regard to relying on the old, well known tests because their results have been checked up by postmortem findings. The examination by means of phonendoscopes and stethoscopes or any other instrument for hearing containing rubber tubes must be cautioned against, for they have been tested and the rubber tubes found very deficient. Tobler (Schweiz. med. Woch., Oct., 1926) made tests and found that, especially for the higher pitches, the conduction of the rubber tube compared to the conduction of pieces of wood of the same size was very deficient. The tests have been made by means of electrical apparatuses. Dr. Holinger thought that, in listening to heart and lung sounds, the hearing of these sounds might prove of value. He believed it was time to take a stand from the point of view that valuable information is lost by the use of the rubber tubes.
Referring to the audiometer and other diagnostic measures that can be used by the nurse, Dr. Holinger expressed the opinion that dealing with a patient personally gives the physician much insight into his psychology and state of mind, which is lost when this work is left to an assistant or a laboratory. DR. SONNENSCHEIN, in closing, expressed his agreement with Dr. Wilson regarding the conduction of sounds by means of rubber tubing. The great objection that so many persons have offered to this has been .with a hard rubber perforated tip in the ear, connected by rubber tubes to the tuning fork, the sound is transmitted by bone conduction. Physical experiments carried out a number of years ago by Dr. Minton and himself, which were submitted to various physicists, showed that when using a rubber tube practically all of the sound waves were transmitted by air through the lumen of the tube and very little escaped through the wall of the tube. It was shown that this was true by the fact that in many cases of middle ear impairment the hearing via tubing was somewhat less than that with the prongs, whereas if the hearing had been via bone conduction it should have been increased with the tip in the ear. Dr. Sonnenschein thought it was well known .that in testing with the whispered voice in conversation the sound waves strike the skull and some are transmitted through the bones to the ear. When sound travels from one medium into another it is not well transmitted. Sounds. travel least rapidly in gases, better in fluids and best in solids. If one strikes a bell under water the sound will travel three or four times as fast as through the air. If a bell is struck in the air a person under water will not hear it well. One must always consider whether a sound originates in one medium and is heard in the same medium, or whether it arises in one medium and one attempts to hear it in another. The small amount of sound that strikes the skull is not well appreciated.
In reference to the deficiency of rubber tubing in transmitting sounds, he did not see what difference it made whether one used rubber tubing or not, for the reason that when testing skull resonance one must use a medium pitch because the natural frequency of the skull to the sound is about 200 d. v. If one uses a high pitch, the sound will not get much vibration. In making the tests with Dr. Minton, they used a tube 51 em. long, with a: lumen of 0.7 em., and a wall 1.5 mm. thick.
The question of the length of the tubing is not of great physical importance, but one not too wide should be used, lest it act as a resonator. Scheibe examined parts of the wall and even whole cells of. the mastoid process, which were gouged out by means of large, flat gouges, during the state of inflammation. He takes a strong stand against the word "mastoiditis," and recommends instead the expression, "empyema of the mastoid process," or "necrosis." The inflammatory swelling of the lining of the cells produces an absolute or relative occlusion of the necks or openings of the cells, thereby causing retention of the pus, empyema of the cells, increased pressure, absorption of bone all over the wall of the cell and fistula; in the outer plate. The narrowness and unfavorable position of the perforation in the drumhead have nothing to do with the empyema. They are irrelevant for the drainage of the pus from the mastoid cells. Only the empyema of the tympanic cavity and the antrum breaks through the drum membrane and is drained. This seemed to Dr. Holinger to explain the fact that many a swollen and extremely painful mastoid process is much improved after a careful inflation and the application of an ice bag for a few hours. The swelling of the linirig is diminished, thereby allowing drainage of the pus and relief of pressure. Streptococcus mucosus usually produces more swelling than other microbes, thereby more often clogging the mouths of the cells and producing empyema. Pressure in the cells causes them to enlarge eccentrically and produce fistulse. The sensation of pulsation which the patient experiences stops as soon as drainage is established. If it persists after operation it indicates that another cell contains pus and that the operation was incomplete. As a rule, only one cell is affected. All these deductions hold good in otherwise healthful individuals. In badly emaciated patients the course is different. The microscopic examination shows the lining of the empyema cell thickened up to eighty times its original thickness, the walls eroded by lacunse, the marrow in the neighborhood inflamed, but in no case did the cavity communicate directly with marrow spaces. To Dr. Holinger this seemed to contradict Wittmaack, who attached so much importance to the crevices in the bone. He thought it would be difficult to explain extradural abscesses and brain abscesses several inches away from the ear except by contiguity through the diploe, and asked if it could be done only by progress of the suppuration along the emissary veins.
Scheibe draws the following conclusions: In operating it is sufficient to drain the cell, or exceptionally cells, that contain the empyema and leave the marrow space, the other cells, and especially the antrum, alone. His time of recovery is on an average nineteen days, recurrences in the scar 3 per cent and 0.55 per cent mortality (one death in 200 operations). After a discussion of the pathologic changes of the bone in con-nection with .Sharpey's fibers, Scheibe gives his reasons why the expression "mastoiditis" is wrong. It is not 'im inflammation of the whole mastoid process. The marrow spaces are not implicated. Only one or several cells are, and if these cells are located in the pars petrosa or along the eustachian tube is it logical to talk of "mastoiditis"? The study of the causes of ozena pays more and more attention to the possibility of constitutional anomalies. The observations and investigations in this direction have not furnished results which exclude other explanations. The anomalies of the skull, especially the too wide nose, were held responsible, but they are found also in individuals without ozena. Siebenmann says the ozena nose is an abnormally wide nose, but not every wide nose is an ozena nose. Other anomalies of the skulls are found, such as absence of the frontal sinus, shortness of the septum and palate, but not in ozena noses exclusively. Christ and Nager drew attention to other constitutional changes, such as absence of fat and perspiration glands in the skin, irregularities of the formation of teeth and hair, which frequently are observed in' connection with ozena, but probably not always. Siebenmann also found that 60 per cent of all ozena patients suffer from nerve deafness.
Another indication to constitutional causes is the relation of ozena to the endocrin glands, as evidenced by the; large percentage of ozena in female patients; also, some changes in the sympathetic nervous system, and the fact that several authors claim to have seen improvement in ozena after the injection of adrenalin and hypophysin. However, all these arguments are open to other explanations. This is also true of heredity and the more frequent occurrence of ozena in certain families, for which several family trees are given in the article. All these points are much more in favor of some constitutional cause for ozena and against the theory of infection. Fleischmann reasoned that this fact would probably also appear in a chemical analysis of the blood. i will not enter into all the technical details of the complicated and difficult work, but will simply give you the conclusions that he draws.
1. The mineral metabolism of the blood must be considered as normal.
2. After investigation of the metabolism of lipoid substances, cholesterin and lecithin, it very soon became apparent that there was some relation between ozena and an absence of cholesterin in the blood. The fresh cases of ozena showed the lower, the advanced cases the higher values of cholesterin. All, however, remained below the lowest normal values. The lecithin metabolism of the blood does not show the same regular deviations from the normal as the cholesterin, although some abnormal changes were noted. No parallelism could be found with the clinical data. The cholesterin content of the blood in other chronic inflammatory processes of the nose and paranasal sinuses was investigated. In atrophic rhinitis, also, a deficiency of cholesterin was found. The more serious clinical processes showed a greater deficiency, which is the reverse of what was found in ozena. Six cases of suppuration of the sinuses were examined for comparison and all showed normal conditions. The general conclusion, therefore, is that a deficiency of cholesterin in the blood is characterstic of ozena and atrophic rhinitis, while patients with hypertrophic rhinitis had normal values. This seems to prove that atrophic rhinitis and ozena are closely related and differ only in intensity.
The manner in which the cholesterin deficiency in the blood affects the cells, and thereby explains the occurrence of ozena and atrophic rhinitis, is very interestingly given by Fleischmann but is too long to be repeated here. It is evident that it is not necessary to accuse any of the infections of childhood or suppurative processes in the paranasal sinuses of being the cause of atrophic rhinitis or ozena. The suppurations in the paranasal sinuses in ozena are only a part of the general process and not the cause of the disease.
Several investigations demonstrated that cholesterin is a part of each cell membrane and affords protection for the cell and the blood corpuscles. A deficiency of cholesterin opens the way to all kinds of infections. Therefore, an ozena nose is an incubator for all kinds of bacteria, even for those that otherwise are never found in a normal nose or thrive there only under speciai conditions. On the other hand, this deficiency also explains why individuals suffering from ozena are so liable to other infections, as, for example, tnberculosis. The deficiency of cholesterin is the cause, the infection is the effect, and not vice versa. The deficiency of cholesterin is most marked in the beginning and thereby creates favorable conditions for the propagation of different microorganisms. Later on, the defenses of the organism increase, the cholesterin content comes up to nearly normal and forms a kind of healing process. Treatment with vaccines is logical. There seems to be no doubt that ozena is due to an anomaly of the constitution. The infections are secondary. This does not mean that the deficiency of cholesterin is the only and exclusive cause of ozena, for a wide nose and certain microorganisms must help to make the picture perfect. The glands of the skin eliminate the cholesterin. A congenital absence or diminution of those glands must have an influence on the blood content of cholesterin. Everything centers about the question as to the cause of the deficiency, and here heredity points to endocrin factors, especially the thyroid, the sexual glands and the spleen. It must be remembered that lecithin and cholesterin are in a sense antagonists and are dependent upon the vegetative nervous system. The fact that certain occupations predispose to ozena, that poor or poorly nourished individuals are more often affected, and that during famines the number of cases of ozena have been nearly doubled, make the dependence upon nourishment very probable. Further investigations in this direction are necessary. Examination of the carbohydrate metabolism showed that there is no connection between that and ozena.
DISCUSSION.
DR. NORVAL H. PIERCE said that the Munich Clinic had always been very conservative in mastoid surgery, especially in the acute cases, leaving as much bone as possible and removing only that portion of the bone that was obviously affected. From that viewpoint to the other extreme, where everything was removed, the antrum being reamed out so that only the inner tablet of the skull was left, was a long step. He was sure that he had seen cases in which if they had removed only that portion that seemed to be diseased osseous tissue there would have been a relapse and complications. He considered it a matter of good judgment as to what to take and what to leave, but a vast mistake to remove all the bone enclosing the mastoid antrum if such bone could be conserved. It is only necessary to have a perforation of the floor of the antrum to explore and to drain it thoroughly.
As to the rest of the operation, he thought one should always take the bone away down to the bony walls of the sinuses, whether it was softened or not. He had made the mistake of leaving' the pneumatic spaces at the time of the operation, to be heard from later.
Referring to Dr. Holinger's interesting review of Fleischmann's work, Dr. Pierce said that during the last week in the otolaryngologic laboratory at the college they had made serial sections of the aural organ of a fetus somewhere around the eighth month, and there was apparently complete aplasia of the structures normally present in the later walls of the nose. Straight walled cavities with only the bud of inferior turbinate bodies, without any development of the antrum, and no sign of development of the ethmoid cell were found. This, he thought, demonstrated the fact that there are congenital malformations of the antra of the nose, and he believed the idea brought forth by Fleischmann would be greatly developed in the future. Nasal troubles, particularly of the hyperplastic type, will probably be found to have a congenital basis. Very rarely are profound tissue changes due to anyone cause.
DR. ALFRED LEWY thought Dr. Fleischmann's observation of cholesterol in the blood in the presence of ozena was interesting, in the light of some work that was presented to the German Otolaryngological Society last year in connection with excess of cholesterol in the blood of patients with ceruminous plugs in the ear. He thought it would be well to examine patients with ozena to see if they had the ceruminous plugs.
DR. HOI,INGER, in closing, said that the formation of cholesterin in the cholesteatoma cavity or in the external meatus in the cerumen is a process that takes place after secretion, and is due to decomposition of fat, with absence of oxygen.
